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MEETING AGENDA

Regulations & XP-SWMM

Need for ICM Lessons Thoughts for

Project

Description . Learned the Future
Modeling HEC-RAS 6.6
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PROJECT DESCRIPTION



ISOLATED DEPRESSIONS




ISOLATED DEPRESSIONS






HYDROLOGIC INPUT
DATA

= Tributary area delineation

= Depressions may be influenced by
other adjacent depressions.

= Do they overflow into each other?
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CHOOSE MODELING
SOFTWARE

= Analogy: ice cube tray

= Dynamic model needed
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MODEL SETUP

= Natural terrain overflows
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XPSWMM SETUP

Natural terrain overflows

Series of weirs or channels?

=  Series of simple weirs
= Short channels (trapezoidal, irregular)
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XPSWMM SETUP

= Natural terrain overflows

= Series of weirs or channels?
=  Series of simple weirs
= Short channels (trapezoidal, irregular)



WATER SURFACE ELEVATION (FT)
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= Depression C

XPSWMM RESULTS: WATER LEVELS
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ICM SETUP

= Fasy to build model from scratch

= Active and growing support

> > > = Powerful new features
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ICM SETUP

Can do irregular weirs
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= Can doirregular weirs
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= Can automatically extract stage
storage data directly from terrain
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WATER SURFACE ELEVATION (FT)

ICM RESULTS: WATER LEVELS
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WATER SURFACE ELEVATION (FT)

750

748

746

744

742

740

738

MODEL COMPARISON: WATER LEVELS

TIME (MINUTES)

— == |CM C XPC == = |CMBC XPBC == ==|CM BD XPBD == == |CM BE XP BE
roun
Ground
Ground |
Ground
0 1000 2000 3000 4000 5000

6000




IMPORTING XPSWMM
INTO ICM

= Simple theoretical process

= |essons learned




IMPORTING XPSWMM TO |ICM PROCESS

File

Edit Project View Configuration Tools

Mew

Open... Ctrl+0
Merge ...

Close Ctri+w
Save Ctrl+5
Save As..

Save As Template...

Revert

Import/Export Data

Transmit Model...

Properties...

Print... Ctrl+P
Print Setup...

Print Preview

Page Setup...

3

Analyze Results

Window Help

! 6 % Base Scenario

Edit

it Connections

'ds Connections

Import XFX/ERA Data...
Import/Export External Databases...
Import Hec-Ras Data...
Import LandXML...
Export XPX Data... -
Export to EPASWMM 5

Export LandXML...

Import MDX Data (Micro Drainage)...
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= Get .xpx file

XP¥ Export File

®) All Objects ) Selection Only
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Links | Selection | (®) &llVariables
[ ]Job Contral | ® culldi | ®) A1V ariables
[ | Global D atabase | ® colldb | ®) 41\ ariables
[ ]Global Storms
[ ILayers
Save | | Load E xport | | Cancel




IMPOR

File

Edit Project View Configuration Tools Analyze

Mew 3 xl

Cipen =0 B 0 % Base Scenario
Merge ...

Close Ctri+w

Save Ctrl+5

SEOEeE it Connections

Save As Template...

Revert

Import/Export Data k

Transmit Model...

Properties...

Print... Ctrl+P
Print Setup...

Print Preview

Page Setup...

ING XPSWMM

Results

Window Help

'ds Connections

Import XFX/ERA Data...

Import/Export External Databases...

Import Hec-Ras Data...
Import LandXML...
Export XPX Data...
Export to EPASWRMM 5

Export LandXML...

Import MDX Data (Micro Drainage)...

O ICM PROCESS

= Get .xpx file

= Select only Nodes & Links

XP¥ Export File >
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®) All Objects ) Selection Only T
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IMPORTING XPSWMM TO ICM

= Get .xpx file
= Select only Nodes & Links
= |mport to either Infoworks or SWMM

B Database [2025.5] B Model group ‘
8" Model group
" Recycle Bin (*) Open results manager
T Qpen
Open As...
Mew InfoWorks »
Import InfoWorks »
Mew SWMM 4
Irnpaort SWHM Maodel group from SWMMS3 text file...
X Delete Ground model grid 4 from XPSWMM/XPStorm...
E' Fename Ground model TIN * from InfoSWMM...
% Copy Inflow b
Advanced 3 Label list ,
L Properties Layer list g

Level



DEBUGGING IMPORT
ISSUES




DEBUGGING IMPORT
ISSUES

= |ssue: Coordinate system stuck in
metric
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Conduit Object Properties [

(= Link definition

US node 1D Dummy Mode T
DS node 1D Qutfall ©
Link suffix 1 @
Link type Cond =
Asset D Dummy Link <
Sewer reference @
System type storm hd
Branch ID i @ @
= Water quality settlement efficiency
US settlement efficiency (32) 0 #D -
D5 settlement efficiency (3&) 0 #0 i
= Conduit definition
Solution model Full £} -
Minimum computational nodes 5 #D =
Critical sewer category < @
Taking off reference <
Conduit material UMKN #D =
Design group <
Site condition ROAD =0 ©
Ground condition SUBURES #D =
Conduit type Conduit #D =
= Cross section
Shape ID CIRC q - ®
Width (in) 120.0 -
Height (in] 1200 Shape ID has 1 Validation Message(s):
Sediment depth (in) 0.0 (1) E2070: Mot in shape set
Mumber of barrels 1 I - .
= Roughness parameters
Roughness type M <
Eottom roughness Manning's n 0.013 <
Top roughness Manning's n 0.013 <
=l Long section
Length (ft) 100.0 b
Inflow (ft3/s) 0.0000 £D <
Gradient [3) i
Full capacity (ft3/s) -
Us invert level [ft AD) 740,000 =
DS invert level (ft AD) 730.000 <
US headloss type Maormal #0 < @
DS headloss type Mormal #D <
US headloss coefficient 1.00 #D <
DS headloss coefficient 1.00 #0 =
= SUDS
Base height (in) 0.0 #D -
Base infiltration loss coefficient {in/hr) 0.000 #0 i
Side infiltration loss coefficient (in/hri| 0.000 =0 ©

230 m 12501t

Database [2025.5]  Properties
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DEBUGGING IMPORT
ISSUES

Issue: Coordinate system stuck in
metric

Fix:
LOpen .xpx file in any text editor
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DEBUGGING IMPORT
ISSUES

Issue: Coordinate system stuck in
metric

Fix:
LOpen .xpx file in any text editor
QWrite: DATA METRIC"" 0 1 "0"
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DEBUGGING IMPORT
ISSUES

= |ssue: Coordinate system stuck in
metric

= Fix:
v' Open .xpx file in any text editor
v" Write: DATA METRIC"" 01 "0"

v’ Issue persists in both Infoworks
networks and SWMM networks



CONTINUING WITH
ISSUES UNIQUE TO
INFOWORKS




CONTINUING WITH
ISSUES UNIQUE TO
INFOWORKS

= |ssue: Pipe shapes unavailable
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P/ (6 B e e 3 @I X0 [ R]RI7S IS A ™D Node RSO R D PL BN EE T
i Properties ik jq;)epressionStorage_modified_tria|
|Conduit: Dummy MNode.1: DepressienStarage_modified_trial w
drO-HBEB-FL-T-
(Conduit ObjectProperties T«
(= Link definition
US node ID Dummy Mode hd
DS node ID Cutfall i
Link suffix 1 <
Link type Cond i
Asset D Crummy Link 2
Sewer reference ~
System type storm i
Branch ID 4 @ @
=] Water quality settlement efficiency
US settlement efficiency (35 |0 | |#D ;I
DS settlement efficiency (%) [0 | 1.0 -]
[= Conduit definition
Solution model Full #D 2
Minimum computational nodes 5 =D v
Critical sewer category - @
Taking off reference <
Conduit material UNEN #D =
Dresign group 2
5Site condition ROAD #D -
Ground condition SUBURES #D -
Conduit type Copdut— £D -
[= Cross section
Shape ID CIRC ®
Width (i) 1200
Height (in) . 72&\ T IT T o T T T T T T T =
Sediment depth [in} 0.0
Humber of barrels ! I =T Conduit type Conduit #D r
=] Roughness parameters
Roughness type M < 055 SE[I]'H
Bottom roughness Manning's n 0.013 < EI El n
Top roughness Manning's n 0.013 < =
= Long section Shape ID CIREC
Length (ft] 100.0 M i i -
Inflow (ft3/5) 0.0000 0D - Width [m] 120.0 SI"IEFlE |D hE
Gradient %) - = =
Ful copacity (34 . Height (in] 120.0
US invert level [ft AD) TAD.000 < F =
DS imvert evel (1t AD) 000 . Sediment depth (in) 0.0 (1) E2070: N
[N
US headloss type Mormal #D i
D5 headloss type Mormal #D i NUmbE‘r ﬂf barrE|5 1 I — I
US headloss coefficient 1.00 #D z
DS headloss coefficient 1.00 [E = Hﬂ“gh"ﬁs palameters
=] SUDS
Base height [in} 0.0 #D -
Base infiltration loss coefficient (in/hr)| 0.000 #D <
Side infiltration loss coefficient fin/hrll 0,000 #D - 250 m 1950
Database [2025.5]  Properties

- Press F1 for Help



Conduit - DEBUGGING IMPORT

Conduit type Conduit #0D ~
=l Cross section

hape ID e m | [SSUES (INFOWORKS)

Width {in) 120.0

Height {in) 120.0

sediment depth (in] 0.0 (1) E2070: 1 = Fix:

Number of barrels 1 E—— v’ Validate the model
= Roughness parameters

Shape ID ha = |ssue: Pipe shapes unavailable

e File Edit Metwork Selection GeoPlan Model Results Actions Tools Window/ Help

QW e W] E

U = RN~ I ] @ - “ - HEHGD ! NaSIB- S e
= e 3o 3o alx NI S B node RSO AR PPIEEEEE
S% | gdepressionStorage_modified_tria
Conduit: Dummy Node.1 : DepressionSterage_modified trisl
4r@-dREB-,-F-
Conduit Object Properties I
Link definitio
US nade I Dummy fode _
DS nade ID Outfal
Link suftix T
Lk type cona
AssetiD Dummy Link
Sewer reference
System type stom
Branch D
Water quality settiement efficiency -
US settiement efficency £5) 0 [
DS settiement efficiency 1% 0 £ Y
" o 51 ) ——= ]
Fuil -0 [ ]
s £ A
[ " |
i W [l
Site condition I 0 L ]
Ground conditian £ <

Top roughness Manning's n a3

Lang section
Length Y 1000

Inflow (13/) 0.0000 0
Gradient (w

Full capacity 1373

US inwest level ft AD) 740.000

DS invert level 1 AD} 730.000

US headiass type Narmal )
DS headlass type Narmal -0
US headiass coefficient 100 0
DS headiass coefficient 1.00 B
sups

Base helant i () -0
Base infitration hoss coeflicient /i) 0.000 =0

oefficient invhd | 0.000 0

20m 12501
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Conduit type
=] Cross section
Shape ID
Width [in]
Height {in]
S5ediment depth (in)
Mumber of barrels
= Roughness parameters

LI I ) g

Conduit

CIRC
120.0

120.0
0.0
1

R

#0D i
Shape D ha

(1) E2070: 1

|

e File Edit Metwork Selection GeoPlan Model Results Actions Tools Window/ Help
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i Properties
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4r-&-+BREBA-

Link suffis

storm

Water quality settiement efficiency

US settiement efficiency o4 0 o

DS sattiement efficiency 4} [ a0

Conduit definition

Sokution mode! Full 0

Minimum eomputational nodes E 0
uni =0

Site condition A )

Ground eonditian

Top roughness Ma:

Lang section

Length Y 1000

Inflow (13/) 0.0000 0
Gradient (w

Full capacity 1373

US inwest level ft AD) 740.000

DS invert level 1 AD} 730.000

US headiass type Narmal )
DS headlass type Narmal -0
US headiass coefficient 100 0
DS headiass coefficient 1.00 B
sups

Base helant i () -0

Base infiltration 1035 cogmicient in/hrj 0.000
on o M

ax

D oo

a%wd
- &

\_%I-_ ot}

imdepressionSiorage_modified_tria

Ready - Press F1 for Help

DEBUGGING IMPORT
ISSUES (INFOWORKS)

= |ssue: Pipe shapes unavailable
= Fix:

v’ Validate the model

v' Use ICM SWMM



Configuration Parameters X

DEBUGGING IMPORT

Farameters
[ oK ISSUES
kAIMNLEMN=4
Cancal = |ssue: ICM does not recognize AE
configuration code
Help
Axdd
Delete
Enakle
Disabla

AE




Configuration Parameters X

DEBUGGING IMPORT

Farameters

[ ok ISSUES
kAIMNLEMN=4

Cancal = |ssue: ICM does not recognize AE

configuration code
e = Fixes:
v Do not use AE code...

Axdd

Delete

Enakle

Disabla

AE




Configuration Parameters

Farameters

MIMNLEM=4

8

AE

Cancel

Help

Add

Delete

Enahle

Disahle

DEBUGGING IMPORT
ISSUES

= |ssue: ICM does not recognize AE
configuration code

= [Fixes:
v" Do not use AE code...

v Write a script that manipulates
Xpx file



Configuration Parameters

Farameters

MIMNLEM=4

8

AE

Cancel

Help

Add

Delete

Enahle

Disahle

DEBUGGING IMPORT
ISSUES

= |ssue: ICM does not recognize AE
configuration code

= [Fixes:
v" Do not use AE code...

v Write a script that manipulates
Xpx file

v Use ICM SWMM



COMPARING MODELS!

= Results consistent

72-HR PEAK WSE

E XPSWMM ICM NATIVE ICM IMPORT

758.00
756.00
754.00
752.00
750.00
748.00
aaon e

S6aa S6ab S6ba S6bb
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REPLICATING IN
EC-RAS

= Storage areas and 2D areas




REPLICATING IN
EC-RAS

= Storage areas and 2D areas

= Moving toward fully geospatial



REPLICATING IN

EC-RAS

= Storage areas and 2D areas
= Moving toward fully geospatial

= Pipe networks!



REPLICATING IN
EC-RAS

= Storage areas and 2D areas

= Moving toward fully geospatial
= Pipe networks!

= The right cost (free!!)



Elevation (ft)

REPLICATING IN RAS

Weirs modeled as SA/2D connections

Pipe network objects can connect
storage areas

Legend

——
Spilleeay

Current Terrain

Conn_2 5
7457
7401
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REPLICATING IN RAS

Elevation (ft)




Elevation (ft)

REPLICATING IN RAS
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Seconds

Simulation Runtime Comparison

ICM

XPSWMM

RAS

RUN-TIMES

100-yr, 72-hr Storm
Dynamic Wave: ICM & XPSWMM

Diffusion Wave: RAS



LESSONS LEARNED &
THOUGRHTS

= RAS is not a swmm tool (...yet??)

= |CM has many advantages and new
tools

= |f importing xpswmm models into
ICM, use ICM SWMM for
compatibility

=  Consider building a script for import
efficiency

= Xpswmm, ICM, RAS results are
comparable



THANK YOU!

Conner Ray: cray@v3co.com
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